Design of sequence-specific bifunctional nucleic acid ligands.
Homopyrimidine oligodeoxynucleotides have been covalently linked to intercalating agents. These bifunctional nucleic acid ligands bind to the major groove of DNA at homopurine.homopyrimidine sequences, where they form triple helices. The homopyrimidine oligonucleotide binds parallel to the purine strand of the double helix. Two hydrogen bonds are formed between bases of the oligonucleotide and the purines engaged in Watson-Crick base pairs. The intercalating agent inserts its aromatic ring at the triplex-duplex junction, resulting in a strong stabilization of the triple helical structure. Bifunctional oligonucleotide-intercalator conjugates provide new tools for a selective control of gene expression. In addition, irreversible reactions can be targeted to the oligonucleotide recognition sequence. Cleavage reactions can be induced by a copper-phenanthroline chelate or an ellipticine derivative covalently linked to the triple helix-forming oligonucleotide.